
SELF ASSESSMENT ANSWERS

Homocysteine and
“Buerger’s disease”

Q1: Which conditions should be
excluded before making a diagnosis of
Buerger’s disease?
The diagnoses that should be excluded before
making the diagnosis of Buerger’s disease are
as follows.1

• Autoimmune diseases including vasculitis

and scleroderma.

• Hypercoagulable states.

• Diabetes mellitus.

• Proximal source of emboli.

Q2: What are the causes of a raised
serum homocysteine?
Box 1 lists the causes of raised homocysteine.

Q3: What is the appropriate treatment
for this patient?
The appropriate treatment for this patient is
folic acid and vitamin B12. Homocysteine is
metabolised by remethylation and transsul-
phuration as shown in fig 1. MTHFR homozy-
gosity typically responds to folate but vitamin
B12 is often added to further stimulate the
remethylation pathway.

Progress
The patient was advised to stop smoking, and
was prescribed folic acid 5 mg and cyanoco-
balamin 0.5 mg daily. She defaulted from fol-
low up. Six months later the patient was hos-
pitalised with acute abdominal pain due to
small bowel infarction. The small bowel histo-
pathology revealed non-specific features of
ischaemia and infarction. There was fresh
thrombus with no evidence of organisation
and a non-specific intimal proliferation. Typi-
cal features of Buerger’s disease (microab-
scesses, vein and nerve involvement) were
absent. She had continued to smoke and
admitted non-compliance with drug therapy.
Serum homocysteine was still raised at 69.2
µmol/l. Folic acid supplementation (5 mg/day)
was given in total parenteral nutrition and
after two weeks serum homocysteine was
normal (11.7 µmol/l). However, her condition
deteriorated due to breakdown of the small
bowel anastomosis, and she died from septi-
caemia.

Discussion
Increased serum homocysteine is a risk factor
for atherosclerotic disease.2 The raised level of
homocysteine and the history of smoking are
likely to be implicated in premature athero-
sclerotic disease, as in this case. The arterio-
gram and histology were not typical of Buerg-
er’s disease, which is a non-atherosclerotic,
segmental inflammatory disease that most

commonly affects medium sized arteries.1

Although this patient did not have Buerger’s
disease, modestly increased levels of serum
homocysteine have been reported in patients
with Buerger’s disease,3 and it has been
suggested that this may be a contributory fac-
tor in the pathogenesis.

The enzyme MTHFR is required for remethy-
lation of homocysteine to methionine. The
most common alteration in the MTHFR gene
is a point mutation (C677T) that causes an
alanine-to-valine substitution.4 The allele fre-
quency of the MTHFR C677T mutation is 35%,
with a homozygous rate of 12%.4 Homozygos-
ity is associated with modest elevations in
plasma homocysteine but low levels of folate
or vitamin B12 lead to a relatively large
increase.5 Under these circumstances simple
treatment with folic acid and vitamin B12
supplementation may be extremely effective
in reducing serum homocysteine. As well as
reducing the serum homocysteine, folic acid
and B vitamins may prove protective in
hyperhomocysteinaemia induced atheroscle-
rosis, and lowering homocysteine levels has
been shown to reduce restenosis rates after
coronary angioplasty.6 Vitamin B6 is a cofac-
tor for the transsulphuration of homocysteine
metabolism (fig 1), and depleted vitamin B6
levels may also contribute to raised homo-
cysteine.

We believe that this is a case of hyperhomo-
cysteinaemia, initially misdiagnosed as
Buerger’s disease. We suggest that if Buerger’s
disease, a diagnosis of exclusion, is to be sus-
tained then serum homocysteine should be
added to the list of screening investigations.1

This is of particular importance since, as this
case demonstrates, simple vitamin and folic
acid supplementation can normalise homo-
cysteine levels.

Final diagnosis
Hyperhomocysteinaemia.
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Box 1: Causes of raised plasma
homocysteine

Genetic
• Cystathionine β-synthetase deficiency

(classical homocystinuria).
• MTHFR polymorphism.

Vitamin deficiency
• Folate.
• B12.
• B6.

Physiological and lifestyle
• Smoking.
• Excess coffee consumption.
• Ageing.

Pathological diseases
• Renal failure.
• Carcinoma of the breast and ovary.
• Hypothyroidism.

Drugs
• Methotrexate.
• Phenytoin.
• Theophylline.

Figure 1 Homocysteine metabolism (CBS, cystathionine β-synthetase; MTHFR,
methylenetetrahydrofolate reductase; THF, tetrahydrofolate).

Learning points

• Raised levels of serum homocysteine are
an independent risk factor for athero-
sclerotic vascular disease.

• Homozygosity for the C677T polymor-
phism of MTHFR can cause a marked
elevation in serum homocysteine when
folate is low.

• Simple treatment with folic acid and
vitamins B6 and B12 is effective in
reducing serum homocysteine.

• Serum homocysteine should be added
to the screening investigations before
making a diagnosis of Buerger’s
disease.
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A patient with a bag of
pancreatic stones
Q1: What is the diagnosis?
The diagnosis is fibrocalculus pancreatopa-
thy; previously it was known as fibrocalcific
pancreatic diabetes. This condition was first
reported from Indonesia by Zuidema. This
condition has been reported from many
tropical countries such as India and the south
west Indian state of Kerala has the highest
prevalence. The clinical features of fibrocal-
culus pancreatopathy have been described in
detail from a series of over 1700 cases by
Geevarghese. The proposed guidelines for
diagnosis of fibrocalculus pancreatopathy,
laid down by Mohan et al are shown in
box 1.1

Q2: What are the radiological features
and radiological differential
diagnosis?
The calcium rich calculi are multiple, large,
rounded, and discrete radio-opaque shadows.
These are always confined to larger ducts,
mostly in the head and body of pancreas.
These are usually seen to the right of first and
second lumbar vertebra on plain radiography

of the abdomen. Ultrasonography or contrast
enhanced computed tomography helps to
localise calculi within the pancreatic ductal
system and to document other features of
chronic pancreatitis, such as ductal dilata-
tion. Ultrasonography findings include
shrinkage of gland, increased echogenicity,
and ductal dilatation.2 Contrast enhanced
computed tomography in advanced disease
shows variable atrophy, with irregular ducts
containing stones and occasionally heavy fat
infiltration of gland. In extreme cases, little
parenchyma is visible and the gland is
reduced to a bag of stones.3 Endoscopic retro-
grade cholangiopancreatography is useful to
identify non-calcific fibrocalculus pancreat-
opathy where marked ductal abnormality
occurs in the absence of stones or to delineate
the gland before surgery. The most important
differential diagnosis is chronic alcoholic
pancreatitis. Calculi found in this condition
are small and in the smaller ductules; they
show as poorly defined specks of calcification
with hazy margins, lying on both sides of
vertebral column.4

Q3: Why are these patients ketosis
resistant?
Ketosis resistance may be due to several
reasons. (1) Mohan et al indicated that C pep-
tide levels are not as low as in type I diabetes;
insulin deficiency may not be profound
enough to allow ketosis. (2) In malnourished
patients, the adipose tissue mass may be so
small that free fatty acids cannot be mobi-
lised fast enough by lipolysis to fuel
ketogenesis.3 5

Final diagnosis
Fibrocalculus pancreatopathy.
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Ischaemic foot: an unusual
cause
Q1: What do the Duplex scans show?
Duplex of right leg arteries show triphasic
flow in the superficial femoral artery (fig 1,
see p 501). Flow in the popliteal artery is low
resistance, low velocity, and monophasic (fig
2, see p 501).

Q2: What does the MRA show?
The MRA shows occlusion of the right
popliteal artery segment at the knee level with
three vessels run-off in the leg (fig 3, see p
501).

Q3: What are the causes of ischaemic
foot?
Ischaemic foot is caused by atherosclerotic
occlusive arterial disease, embolism, vascular
injury caused by trauma, radiation, burns, and
compression including popliteal artery en-
trapment syndrome (PAES), small artery
obliteration caused by Raynaud’s disease,
cystic degeneration of arterial wall, Buerger’s
disease, diabetes mellitus, and scleroderma.

Discussion
PAES is a rare, under-diagnosed but emi-
nently curable cause of intermittent claudica-
tion and lower limb ischaemia in young
adults. It is much more common in males and
the median age at presentation is 29 years
(14–45).1 The male preponderance is possibly
because of superior muscular development,
and a similar syndrome is seen in athletes
who are over trained.2 The anatomical abnor-
mality leading on to the syndrome is essen-
tially that of compression of the popliteal
artery by the medial head of the gastrocne-
mius muscle in the popliteal fossa. This is due
to the aberrant course of the artery, an atypi-
cal insertion of the muscle, or a combination
of these two factors.3 Typically patients
present with a long history of intermittent
claudication, though occasionally they can
present with acute leg ischaemia. Clinical
examination demonstrates absence of pedal
pulses if the popliteal artery is occluded
resulting in a low ankle systolic pressure. Pop-
liteal entrapment can be bilateral and it is
essential that the contralateral side be
screened if the condition is diagnosed in one
limb.1 The diagnosis of PAES has traditionally
been made on history, clinical examination,
and angiography. Duplex imaging is now
increasingly being used for diagnosis and
screening but is considered to have a high
false positive result.4 MRA demonstrates the
abnormal anatomy clearly and the avoidance
of radiation makes it preferable to computed
tomography.5 Operative intervention and de-
compression is straightforward and involves
freeing the artery from the entrapping mus-
cle. Interposition vein grafting and femoro-
popliteal bypass grafting gives better results
than simple thromboendarterectomy and vein
patch if the popliteal artery is occluded.1

Final diagnosis
Popliteal artery entrapment causing ischae-
mia of the right leg.
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Box 1: Proposed guidelines for
diagnosis of fibrocalculus
pancreatopathy

• Occurrence in a tropical country.
• Diabetes diagnosed by World Health

Organisation criteria.
• Evidence of chronic pancreatitis.
• Pancreatic calculi or at least three

of the following: chronic abdominal
pain since childhood, steatorrhoea,
abnormal pancreatic morphology on
imaging, abnormal pancreatic exocrine
function tests.

• Absence of other causes of chronic pan-
creatitis: alcohol abuse, hepatobiliary
disease, primary hyperparathyroidism.

Learning points

Fibrocalculus pancreatopathy:
• A rare cause of secondary diabetes.
• Prevalent in tropical countries.
• Comprises a clinical triad of abdominal

pain, steatorrhoea, and diabetes.
• Has a radiological hallmark of calculi in

the main pancreatic duct, ductal dilata-
tion, and atrophic pancrease.

• Ketosis or ketoacidosis is rare.

Learning points

• PAES should be included in the differen-
tial diagnosis of ischaemic foot, claudi-
cation, or bizarre leg pains in young
men, especially men.

• MRA appears to be the most useful sin-
gle investigation in the diagnosis of
PAES.6

• Prompt diagnosis enables treatment
before arterial occlusion.

• A missed diagnosis may have serious
long term consequences in a young
patient.
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Type IV Ehlers-Danlos
syndrome: a surgical
emergency
Q1: What is seen on the chest
radiograph?
The chest radiograph (see p 502) shows
gas under the right hemidiaphragm. This is
not free intraperitoneal gas, but is a loop
of bowel interposed between the liver and
the right hemidiaphragm, the Chilaiditi
sign.1

Q2: Comment on the history and
computed tomogram
There was no evidence of perforative
peritonitis. The computed tomogram (see p
502) shows a large retroperitoneal hae-
matoma around the aorta, but no aortic
aneurysm. Spontaneous retroperitoneal
bleeding is often associated with type IV
Ehlers-Danlos syndrome and is the common-
est cause of death in this population.

Discussion
Ehlers-Danlos syndrome is an inherited
disorder of collagen synthesis. Type IV, far less
common than types I, II and III, is caused by
a deficiency of type III collagen.2 The causa-
tive mutations in the COL3A1 gene are very
variable, and are usually inherited in an
autosomal dominant pattern. Biochemical
examination in the present case showed the
secretion of an abnormal type III collagen
protein.3 DNA sequencing of cDNA produced
from cultured skin fibroblasts showed a
glycine (GGA) to glutamic acid (GAA)
substitution at position 847 of the COL3A1
gene (fig 1). In keeping with other helical
glycine substitutions, this causes severe
reduction of tissue type III collagen, resulting
in severely weakened arteries, intestines,
ligaments, and other organs. We also detected
similar changes in his mother and brother,
while his maternal grandmother was a clini-
cally silent somatic/gonadal mosaic for the
error.3

Type III collagen forms only 15% of normal
skin and ligaments, and is absent in
bones and joints. In contrast to the other
Ehlers-Danlos syndrome subtypes, skin lax-
ity and joint hypermotility are not prominent
features of type IV Ehlers-Danlos syndrome.
The walls of blood vessels, the gastro-
intestinal tract and uterus are the main
depots of type III collagen. These patients
often suffer spontaneous rupture of arteries,
commonly affecting main branches of the
aorta, but not uncommonly involving in-
trathoracic and intracerebral vessels.4 Haem-
orrhage may occur even in the absence of

aneurysmal dilatation of the vessel. Sponta-
neous retroperitoneal bleeds are the com-
monest cause of death in this population.
They are also at risk of spontaneous perfora-
tions of the gastrointestinal tract, commonly
the colon.5 During the third trimester of
pregnancy, there is a 5%–15% risk of uterine
rupture.6

The present case demonstrates most of the
complications that are associated with this
unfortunate condition. It is due to a high inci-
dence of these catastrophic complications that
the life expectancy of patients with type IV
Ehlers-Danlos syndrome is markedly short-
ened. They usually die in the fourth decade of
life and survival beyond the age of 50 is rare.
This contrasts with other Ehlers-Danlos syn-
drome variants who have normal life expect-
ancy.

Awareness and early recognition of these
life threatening complications are essential to
the management of this unfortunate group of
patients. Elective surgery should be
undertaken with great caution, and only if
absolutely necessary, as they tend to bleed
uncontrollably and heal poorly after opera-
tions.

Final diagnosis
Spontaneous retroperitoneal bleeding associ-
ated with type IV Ehlers-Danlos syndrome.
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Galactorrhoea in a 16 year
old girl with a large sellar
mass

Q1: What is the differential diagnosis
for this patient?
Craniopharyngioma; this is the most common
tumour in the region of the hypothalamus
and the pituitary in this age, presenting with
headache, vision impairment, various degrees
of hyperprolactinaemia, and pituitary insuffi-
ciency. Two thirds of craniopharyngiomas are
suprasellar and one third extend into or are
withinthesella.1 Themajorityofcraniopharyn-
giomas are cystic or mixed cystic/solid lesions.
Calcifications of the rim of the tumour mass
are a common feature.

Pituitary adenoma; this was probably non-
functioning (NFPA) as no signs of growth
hormone excess were present and there was
only a mild increase in prolactin levels. These
usually present as space occupying lesions.
The clinical manifestations of NFPA include
headaches, visual fields defects, and extraocu-
lar nerve palsies. Pituitary insufficiency com-
monly results from destruction of the remain-
ing normal pituitary tissue.

Primary hypophysitis; this is a rare disor-
der with about 140 cases reported

Figure 1 Sequencing of DNA from patient’s cultured skin fibroblasts (reproduced from
Human Genetics 1992;89:414–18, with permission from Springer Verlag, Berlin).
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worldwide.2 The clinical presentation in-
cludes headache and visual impairment as
well as nausea and occasionally signs of
meningitis. It usually occurs at an older age
than our patient and frequently coexists with
systemic disorders.

The patient underwent trans-sphenoidal
surgery and complete removal of the lesion
was achieved. A thin film of normal looking
anterior lobe of the pituitary was identified
and preserved. On microscopic examination
moderately intense mononuclear inflamma-
tion, with lymphocytes, macrophages and
plasma cells was found, features consistent
with lymphocytic hypophysitis.

Q2: Which specific work-up should the
follow up include?
As lymphocytic hypophysitis usually coexists
with other autoimmune disorders,2 laboratory
examination for a possible coexistence of
other autoimmune disorders should be per-
formed. In this case it was negative, including
antithyroid and antinuclear antibodies; only
the titre of anticardiolipin antibodies was
slightly increased. Pituitary function tests
should also be performed. These include
thyroid function tests and prolactin levels as
well as dynamic assessment of pituitary func-
tion including insulin tolerance test to assess
the growth hormone and cortisol responses as
well as luteinising hormone releasing hor-
mone and thyrotrophin releasing hormone
test to assess the gonadotrophin and thyroid
stimulating hormone reserve. Cortisol re-
sponse could also be assessed using the short
Synacthen test instead of the insulin toler-
ance test. Plasma and urine osmolality should
also be checked. The tests should be repeated
after six months and yearly thereafter. Mag-
netic resonance imaging (MRI) of the pitui-
tary should also be repeated at the same time
points.

MRI after surgery was normal and there
were no visual field abnormalities. Pituitary
function tests were normal. Follow up after
three years has been excellent; the menses
were regular and there was no evidence of
pituitary insufficiency and/or disease recur-
rence.

Discussion
Three distinct clinicopathological entities of
primary hypophysitis have been described.
These are—in decreasing order of
occurrence—lymphocytic hypophysitis,
granulomatous hypophysitis, and xanthoma-
tous hypophysitis.

Lymphocytic hypophysitis is encountered
predominantly in women in the third and
fourth decade of life, during late pregnancy,
or early postpartum. It may present with
headache and visual impairment. Hypo-
pituitarism is present in 60% to 70% of
cases. In 95% of cases MRI shows a solid
homogeneous pituitary mass and occasionally
suprasellar extension. Further radiological
features of lymphocytic hypophysitis include
loss of the bright spot in the posterior
pituitary and thickening of the pituitary stalk.
Although the aetiology of lymphocytic hypo-
physitis remains unknown there is evidence
of an autoimmune origin as well as an associ-
ation with other autoimmune disorders.2 Of
the latter the most common is lymphocytic
thyroiditis.

Granulomatous hypophysitis accounts for
fewer than 1% of cases of all pituitary
disorders and is equally distributed between

the sexes (usually women are in the third
decade while men are in the fifth decade of
life). It can either be an isolated lesion or part
of a systemic disease, such as sarcoidosis. On
imaging granulomatous hypophysitis
presents with mixed solid and cystic features.

Xanthomatous hypophysitis is the least
common form of hypophysitis. It does not
show any sex predominance and on imaging
studies appears cystic.

Our patient, being an adolescent, is younger
than the typical patient with lymphocytic
hypophysitis, since few cases in children and
adolescents have been reported.3 4 Moreover,
her disease was not linked to pregnancy.
Additionally, on MRI the pituitary lesion
appeared cystic, a feature encountered in
granulomatous hypophysitis, xanthomatous
hypophysitis, and craniopharyngioma but
uncommon in lymphocytic hypophysitis.

Final diagnosis
Lymphocytic hypophysitis.
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An unusual complication of
ulcerative colitis

Q1: What do the chest radiograph (fig
1; see p 503) and computed
tomogram of the upper thorax (fig 2;
see p 503) show?
The chest radiograph shows widespread areas
of randomly situated consolidation and blunt-
ing of the right costophrenic angle. Computed
tomograghy confirms multiple foci of nodular
consolidation throughout both lung fields
predominantly in the mid and upper zones.
There is evidence of the “tree in bud” appear-
ance suggesting early cylindrical bronchiolar
impaction and development of bronchiectasis.

Q2: What is the likely diagnosis and
what further investigations should be
performed to confirm this?
The most likely cause of predominantly mid
and upper lobe bronchiectasis is allergic bron-
chopulmonary aspergillosis. This results from
a hypersensitivity reaction to inhaled fungal
spores with mucus plug formation and bron-
chiectasis.

To make this diagnosis there must be
evidence of sensitisation to aspergillus by
positive skin allergen testing or serum precip-
itins, along with either upper lobe bron-
chiectasis (confirmed by bronchoscopy),
raised total IgE or positive sputum cultures.1

All of these results were found in our patient
and confirmed the diagnosis.

Q3: What treatment should the patient
be given?
The patient should be given oral steroids. This
patient responded with dramatic sympto-
matic improvement, weight gain, and radio-
graphic resolution.

Q4: What are the pulmonary
complications of ulcerative colitis?
Various pulmonary disorders have been re-
ported as extraintestinal manifestations of
ulcerative colitis. These include pulmonary
vasculitis, obliterative bronchiolitis, and a well
documented association with chronic bron-
chial suppuration and bronchiectasis.2–4 These
tend to progress independently of colonic dis-
ease activity and onset years after colectomy is
not uncommon.5

Pulmonary complications associated with
sulphasalazine therapy include hypersensitiv-
ity pneumonitis, fibrosing alveolitis, and
bronchiolitis obliterans.6–8 These conditions
develop within months of starting treatment.
There have been no previous reports of
allergic bronchopulmonary aspergillosis in
association with inflammatory bowel disease.

A common physiological process linking
ulcerative colitis and allergic bronchopulmo-
nary aspergillosis is difficult to substantiate.
However this does not preclude an associ-
ation, as it is similarly difficult to find
evidence explaining the association with
other pulmonary disorders.

Interestingly our patient had a positive
p-ANCA titre and a reported series suggests
that patients with ulcerative colitis and bron-
chiectasis have an increased frequency of
autoantibodies.4 It was proposed that a
T-lymphocyte associated defect may lead to
development of antibodies to a range of tissue
antigens and destruction of various mucosal
surfaces.

Allergic bronchopulmonary aspergillosis
may be a rare association of ulcerative colitis
and should be considered as a potential diag-
nosis in patients who fulfill the diagnostic cri-
teria.

Final diagnosis
Allergic bronchopulmonary aspergillosis in
association with ulcerative colitis.
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